Synthesis and transport characteristics of photoaffinity probes for the hepatocyte bile acid transport system.
In an effort to characterize the hepatocyte bile acid transport system, a photoreactive derivative of taurocholate, (7,7-azo-3 alpha,12 alpha-dihydroxy-5 beta-cholan-24-oyl)-2-aminoethanesulfonic acid (7-ADTC) has been synthesized and its transport properties compared to those of the natural substrate. Both the bile acid and its synthetic analog were shown to be transported against an electrochemical gradient as well as a chemical gradient. Transport as a function of concentration and the presence of sodium indicated that both substrates were taken up by a sodium-dependent and a sodium-independent route. Taurocholate had Km values of 26 and 57 microM and Vmax values of 0.77 and 0.15 nmol/mg of protein/min, respectively. In comparison, 7-ADTC had very similar kinetic properties with Km values of 25 and 31 microM and Vmax values of 1.14 and 0.27 nmol/mg of protein/min. Each compound was shown to inhibit competitively the transport of the other, suggesting that these substrates utilized a common membrane carrier. The transport properties of the photoreactive anion transport inhibitor, N-(4-azido-2-nitrophenyl)-2-aminoethylsulfonate (NAP-taurine) were also characterized in the hepatocyte system. Transport occurred via a sodium-dependent and a sodium-independent route with Km values of 210 and 555 microM and Vmax values of 0.57 and 1.62 nmol/mg of protein/min. As in the case of 7-ADTC, NAP-taurine and taurocholate were also shown to be mutual competitive inhibitors. In the absence of light, 7-ADTC was a reversible inhibitor of taurocholate uptake. Upon irradiation, irreversible photoinactivation of the taurocholate uptake system was observed. These results indicate that 7-ADTC and NAP-taurine can be utilized as photoaffinity probes for the identification of the bile acid carrier protein(s) in hepatocyte plasma membranes.